Summary: This paper reviews the current literature concerning the different investigative modalities available to assess the microcirculation in diabetic microangiopathy. The advantages and disadvantages of the different invasive and noninvasive methods available are presented objectively. We have concentrated on the tests that provide a quantitative assessment of the microcirculation, including laser Doppler fluxmetry, capillary microscopy, plethysmography, transcutaneous oximetry and radioactive isotope clearance. Some of the invasive methods described are now being replaced by noninvasive equivalents, providing similar information with less discomfort and risk to the patient.
Introduction
The complications resulting from diabetic angiopathy can be severe and debilitating. An enormous amount of research has been undertaken to try to clarify the mechanisms by which microangiopathy occurs but has so far yielded no clear answer. The development of microangiopathy is probably multi-factorial in origin and includes genetic susceptibility. Factors Noninvasive measurement of capillary filtration The invasive measurement of capillary filtration coefficients (CFCs) has been described above. Capillary filtration can also be measured noninvasively by venous occlusion plethysmography (described above). The slower part of the volume/ time curve represents extravasation of plasma into the tissues as a result of elevated venous pressure. The CFC is normal or depressed early on in diabetes92 but increases with duration and becomes elevated in long-standing diabetes. 93 Although part of this increase may be an artefact,53 due to impairment of the veno-arteriolar reflex in diabetic patients,94 such effects are not entirely responsible for increased filtration94 and so there is a real increase in the CFC in long-duration diabetes. Noninvasive measurement of xenon clearance As has been discussed, clearance of the radioactive isotope '33Xe has been used to measure blood flow in the skin.38 In order to avoid the initial hyperaemia due to injection trauma, 33Xe can also be introduced epicutaneously via a small chamber attached to the skin.95 Since its molecular weight and solubility are similar to those of oxygen, 133Xe uptake has been used as an indicator of vascular permeability in assessing the oxygen diffusion barrier in chronic venous disease. 95 Transcutaneous oxygen tension Transcutaneous oxygen pressures have been used to study the end result of perfusion and diffusion effects in diabetes mellitus by monitoring tissue oxygenation. Some studies show that the transcutaneous pressure of oxygen (tcPo2) is slightly lower in patients with diabetes mellitus than in normal subjects.96 However, it is not clear how well skin oxygen pressures reflect the normal levels of oxygen in the tissues.
The technique of measuring tcPo2 was originally developed for monitoring arterial oxygenation in neonates. In order to make these measurements, it is necessary to 'arterialize' the skin by heating it to 43 or 44°C.97 This produces a local hyperaemia, so that excess oxygen diffuses across the skin to a modified Clarke electrode in the tcPo2 probe where it is chemically reduced and measured. TcPo2 measured using a heated probe thereafter does not show actual tissue oxygenation under normal physiological conditions. When arterial Po2 is adequate, tcPo2 changes with blood flow and when blood flow is adequate, tcPo2 reflects the arterial oxygen saturation.
Heating the skin to 44°C produces a 20-fold 
